Introduction

52
Endothelial nitric oxide synthase (eNOS) plays a central role in postnatal pulmonary 53 vasodilation, a physiologic event required for successful transition at birth. 25 Expression
54
of eNOS increases towards term gestation in fetal lungs, to prime the neonatal lung for 55 this adaptation. 34 Exposure of the fetal lungs to higher oxygen tension at birth stimulates 56 eNOS activity and increases nitric oxide (NO) release. 18, 19, 22 The function of eNOS is 57 regulated by interactions with the chaperone HSP90, phosphorylation at serine 1179 ,
58
availability of arginine and tetrahydrobiopterin (BH4) and reactive oxygen species
59
(ROS). 18, [36] [37] 42 NO has several downstream effects in the pulmonary circulation,
60
including vasodilation, regulation of mitochondrial function and angiogenesis.
15, 27, 39
61
Exposure of the fetal lung to higher oxygen levels at birth increases ATP production,
62
which in-turn increases eNOS activity. 18 
185
and β-actin as described above.
186
Quantification of mtDNA copy number: We quantified mtDNA and nuclear DNA copy 187 numbers using the iQ5 multicolor real-time PCR detection system (Bio-Rad). Genomic
188
DNA was extracted from 100µg tissue samples using Qiagen mini DNA extraction kit.
189
5µg of the purified genomic DNA was used for the PCR as described previously. 
203
Quantification of PGC1α, SOD2 and eNOS mRNA: RNA was extracted via the TRIzol
204
(Sigma) method from lung tissue and the contaminated DNA was removed by the from the extracted RNA using the iScript cDNA synthesis kit (Bio-Rad). The PCR
207
primers were designed using Primer3 as previously described and sequences are as that an extra-mitochondrial source of ATP, such as aerobic glycolysis, is induced to 295 maintain the ATP levels in these lambs.
296
Inhaled nitric oxide with weaning FiO2 restores mitochondrial function in PPHN.
297
INO treatment for 12-18 h in ventilated PPHN fetal lambs resulted in a decrease in mean
298
FiO2 to <0.7 and mean OI to <30 within 2-6 h of iNO initiation (Table 1 ). This strategy 299 was associated with increased mitochondrial DNA copy number and ETC subunits 300 ( Fig.1A and B 
305
Ventilation with 100% oxygen impairs and iNO restores PGC1α function in PPHN.
306
The decreased mitochondrial copy number and ETC were associated with decreases in transcriptional activators that regulate mitochondrial biogenesis.
314
INO treatment for 12-18 h in ventilated PPHN fetal lambs resulted in an increase in
315
PGC1α, as well as p-AMPKα, AMPKα and Sirt1 expression when compared to 316 ventilation with 100% O 2 alone and to un-ventilated PPHN fetal lambs (Fig 2B and 2C) . 
324
consistently into the culture medium, which will then be available to the PAEC (Fig 3A) . 
331
OCR, extra-mitochondrial O 2 consumption and proton leak in PPHN-PAEC (Fig 3B) .
332
These data suggest that PPHN is associated with decreased mitochondrial biogenesis,
333
uncoupling of respiration and decreased ATP synthesis. These changes were reversed compared to un-ventilated PPHN fetal lambs (Fig 4A, B and C 
346
PAEC (Fig 5) .
347
Role of eNOS and NO in mitochondrial biogenesis and Redox regulation:
348
Knockdown of eNOS in PAEC from control fetal lambs decreased eNOS protein level by
349
~80% and markedly reduced ETC subunits and SOD2 expression when compared to 350 non-silencing RNA transfected cells (Fig 6A and B) . Knockdown of eNOS in control cells 351 also increased mitoSOX fluorescence intensity when compared to controls (Fig 5B) 
359
and serine 1179 phosphorylated eNOS in the unventilated PPHN lung samples (Fig 7 A-D) .
360
Ventilation of PPHN lambs with 100% O 2 led to 2-fold increase in eNOS mRNA and no levels and increases in eNOS-HSP90 association and serine 1179 phosphorylation,
365
compared to ventilation with 100% O 2 alone (Fig 7A-D 
460
In conclusion, PPHN is associated with impaired mitochondrial biogenesis and function
461
and decreased ATP synthesis in pulmonary arteries in our fetal lamb model. Ventilation 
